INTRODUCTION
was performed and an endotracheal tube was inserted to ensure airway patency. A catheter for 114 intravenous infusion of fluids and drugs was inserted into the left cephalic vein.
115
Through a midline abdominal incision the ureters were isolated, ligated, cut, and drained 116 externally. The hypogastric nerves were identified bilaterally in 7 cats and loosely encircled with 117 a suture so that the nerves could be transected by pulling out the suture during the experiment.
118
The urethra was then exposed, and a double lumen catheter was inserted through an urethrotomy 119 into the bladder and secured by a ligature around the urethra to prevent leakage. One lumen of 120 the catheter was connected to a pressure transducer to monitor intravesical pressures, while the 121 other lumen was connected to a pump to slowly infuse (1-2 mL/min) the bladder with either 122 saline or 0.25% AA.
123
The pudendal nerve was then isolated in the region of right sciatic notch. A tripolar cuff 124 electrode (NC223pt, MicroProbe Inc., Gaithersburg, MD) was implanted around this nerve for saline to determine the control bladder capacity, which was defined as the bladder volume 137 threshold required to induce a reflex micturition contraction of a large amplitude (>30 cmH 2 O) 138 and a long duration (>20 s). The bladder was emptied manually after each CMG by withdrawing 139 the saline through the catheter. Multiple CMGs were performed to ensure reproducibility of the 140 saline control bladder capacity. Then, the animals were divided into three experimental groups.
141
In the first group of cats (N = 8, 5 male and 3 female), four saline CMGs were performed:
142
(1) control CMG without PNS, (2) CMG during 2T PNS, (3) CMG during 4T PNS, (4) control 143 CMG without PNS. After the 4 CMGs, the animals received propranolol (3 mg/kg, i.v.) followed 144 by MTEP (1 mg/kg and then 3 mg/kg, i.v.). After each dose of drug was administered, the four 145 saline CMGs (control, 2T PNS, 4T PNS, and control) were repeated again. The same protocol 146 was also performed in the second group of cats (N = 7, 4 male and 3 female). However, instead 147 of saline the bladder was infused with 0.25% AA in order to irritate the bladder and induce bladder was also infused with 0.25% AA but the experimental protocol was modified by 150 replacing propranolol treatment with bilateral transection of hypogastric nerves. 
RESULTS

163
PNS inhibition of non-nociceptive reflex bladder activity during saline distention
164
PNS inhibited non-nociceptive reflex bladder activity during saline CMGs (Fig.1A ) and 165 significantly (p<0.01) increased bladder capacity to 184.7±12.6% and 214.5±10.4% of the saline 166 control capacity (11±1.9 mL) at 2T and 4T intensities, respectively (Fig 1B, N=8 cats) . The 167 bladder capacity returned to control level after PNS (see Fig.1 ), indicating that the repeated PNS 168 did not induce post-stimulation inhibition.
169
After administration of propranolol (3 mg/kg, i.v.) there was no significant change in 170 bladder capacity during CMGs with/without PNS (Fig.2) . However, after administration of reduction in the change in bladder capacity measured during the 2T PNS CMG (Fig.2B) induced by both 2T and 4T PNS (Fig.3) . However, after the propranolol treatment PNS still 186 significantly (p<0.01) increased bladder capacity to 276.3%±53.2% (at 2T) and 266.5±72.4% (at 187 4T) of AA control capacity (Fig.3B) . MTEP (1 mg/kg, i.v.) significantly (p<0.05) reduced the 188 residual inhibition induced by 2T PNS but not 4T PNS (see Fig.3B , N=7 cats), while 3 mg/kg 189 MTEP did not elicit an additional change in the inhibition (Fig.3) .
190
Similar to propranolol treatment, bilateral transection of the hypogastric nerves also 191 significantly reduced PNS inhibition during AA CMG (Fig.4) . In this group of cats (N=7), Our study extends the previous observations (11) that experimental conditions can 216 influence the mechanisms underlying inhibitory effects of PNS on bladder activity. It is clear as previously described (11) and confirmed in a subsequent investigation (21) that PNS inhibition 218 of large amplitude micturition reflex contractions during distension of the bladder with saline is 219 not dependent on sympathetic reflex activity (Fig.2) . However, sympathetic reflexes do play a 220 role either when the bladder is made overactive by intravesical infusion of dilute AA (Figs.3-4) 221 or when the bladder is partially filled with saline to induce small amplitude non-micturition 222 contractions (11). It is tempting to speculate that the latter two inhibitory effects reflect 223 activation of a sympathetic reflex and the same peripheral β-adrenergic receptor mechanism. It is 224 probable that bladder capacity after AA infusion is reduced in part by sensitization and increased 225 firing of bladder afferents. It would also be reasonable to expect that the afferent firing is 226 increased by the non-micturition contractions that occur during bladder filling and become more 227 prominent in the AA irritated bladder (Fig.3) . As noted in the previous study (11), the non- mechanisms. This idea is supported by an earlier study (7) which showed that the reflex firing on the hypogastric nerve elicited by electrical stimulation of bladder afferents is enhanced by 264 transection of the thoracic spinal cord.
265
The proposed enhancement of the PNS to hypogastric nerve reflex by bladder irritation 266 raises the possibility that this reflex pathway is also suppressed under normal conditions. In 267 decerebrate rats bilateral transection of the hypogastric nerves reduces bladder capacity (33); 268 whereas this procedure in rats with an intact neuraxis does not affect bladder capacity (22) hypogastric nerves in this study had no effect on bladder capacity (Fig.4) indicating that 283 hypogastric afferents from the bladder may not play a role in regulating the micturition reflex.
284
Since our previous studies have shown that activation of sympathetic efferent axons in the 285 hypogastric nerve inhibits bladder contractions via activation of β-adrenergic receptors in the detrusor muscle (7, 9, 10) and in the present study hypogastric nerve transection and propranolol 287 treatment produced a similar reduction in PNS inhibition (Figs.3-4) , it is reasonable to conclude 288 that hypogastric nerve transection reduced PNS inhibition by interrupting the sympathetic 289 efferent pathway to the bladder and preventing the activation of β-adrenergic receptors in the 290 detrusor muscle. However, the physiological role of hypogastric afferent from bladder still needs 291 to be determined because our result indicates that it does not regulate bladder capacity (Fig.4) .
292
In contrast to the peripheral β-adrenergic inhibitory action of PNS which is mediated by a 293 sympathetic reflex and is only detectable during nociceptive reflex bladder activity, a CNS 294 mechanism of PNS inhibition involving metabotropic glutamate 5 receptors can suppress non-295 nociceptive as well as nociceptive reflex bladder activity in cats (18) (Figs.2-4) . However, spinal 
